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(54) SENSOR WITH CHANGEABLE SURFACE GEOMETRY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method capable of 
dense accumulation of analyte in a solution and capable of 
simplified yet highly sensitive detection of the analyte, a 
device usable for this purpose, and an apparatus equipped 
with such a device. 

SOLUTION: The analyte measuring method contains a 
process for capturing the analyte at one or more regions on 
the substrate, a process for altering the geometry of the 
capturing region of the analyte, and a process for detecting 
the geometrical alteration to detect the presence of the 
analyte. The process of geometrical alteration is 
accomplished by supplying energy to the capturing region in 
the presence of a labelling substance that specifically 
connects to the analyte captured in the substrate. The 
labelling substrate may be a shading substance or a photo- 
curing resin, and the energy is selected from the group 
consisting of visible rays, ultraviolet rays, infrared rays, X- 
rays, and electron beams. 




?4 



"10 



111 



109; 



sA<. 



s 



4* ... ^ 



1 



I LI 



LEGAL STATUS 

[Date of request for examination] 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAlPaOhyDA415021636Pl .htm 12/1 8/2006 



Searching PAJ 



Page 2 of 2 



[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go .jp/PAl/result/detail/main/w AAAlPaOhyDA415021636Pl.htm 12/18/2006 



mn*®mfr <jp) 



< 12 > & Bfl «E ft & 



(A) (ll)WiffflBi&WS# 
#^2003 -21636 
(P2003 -21636A) 
(43)&KB ¥/£l5^ 13240(2003. 1.24) 



(51) IntCL 7 
GO IN 
CI 2M 
C12Q 
GO IN 



33/53 
1/00 
1/68 
13/10 
13/16 



FI 

G 0 1 N 33/53 
C12M 1/00 
C12Q 1/68 
G 0 1 N 13/10 
13/16 



?-7>r(##) 

M 2F069 

A 2G045 

A 4B0 2 4 

A 4B029 

A 4B063 



m&mx mimvms ol is h) a»mz&< 



(21)fflli#^ 


#H2001 -207128( P2001 -207128) 


(71) max 


000005821 










(22)fflgjB 


¥jSl3*F7fl 6 B(2001.7. 6) 




*8toffJWj*?PWl006#Sl 






(72mm 


M*S If 








*E»n**A*P1*1006#«l #T*S 














(72)f8#t 


n &s 








*^H3WJ*¥PWl006#jfi $T*ffi 














(74)ftJBA 


100078282 








#a± ill* 3§Jg 











(54) «ffi^R*JSfl:-rs-fe>^ 



(57) imfi) 

mm) m&*oami*mmcimv. 

tf*fi***.fci8B*iI«-J-S. 

•oTfirfctt. ±E»fflWJBtt4SJSETSI«tt. SIR 

tc»as Jtwicte^-f &nw»m<D#tE 

wttamB-c*»)». pffli*. am 




110 

-V- 




106— 



109 



111 



112 

N / L 



101 



mtmtRZ&g.* SIS. *5iW8«3hfcgMiF^tt 
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i ccfBis©m 

[HI** 3] mflE^M^W^^K^Sia^. » 10 

i *fcB 2 «neiS(D^f& 

3*fc«4(CKtt©5Erfc 

[1**316] fltrcttmKtf*Kfbtt§MR-c*s. IS 

«313*fctt4 

[■WW 7] MI&Mttftf&ircftS. «*Bl{CiH 
tS©*tt. 20 
[SURE 8] «Ei**f-4i, «J«#. 

I#3fc>S2tCfBtS©;fri*. 
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MR. 
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3Sfbi/fcS*r*oT. 3mn, fc<tc;gdmJB©±{c 

IBg § hfcJBtt*{ b b fcJB fcSfi. 

rt,^. gft$g 1 3 CCBEttOSS. 

l 5 ] ffT£*NfiW4^®tt£Gft£#*-& 40 

mgg-caot. 

ft. Kai«±©««cci*;b=F 
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M*gl 6KiBtS©«g„ 

[30*3 1 8 ] *eftffl¥ttftm{t*tt&r«?S 

g. 

l 9 ] flifB^5£ilffiffl;*lt#. SttSftilt 
SCafflfiSW-ca*. M*9i 8tciBtS©gg„ 

[IMOI2 0] m&mmmxmwmsmfi. #x 

2 0 fCfB*S©itg„ 

&g. 

[ M*« 2 2 ] BJIB^N^J^^b«rtfttfi-r 5#« 
«a[^ia-^BJMlr*s. M$gi 6 k: IBIS© 
SB. 

MWMMkft. JHftbSifttt. 
SBfi»«8fHBilSttlr*S. Ht#JI2 2K:fBfc©£g„ 

z*mGtzmmm2 2 cciB*s©«g. 
cm** 2 5 ] iwa^o-^*fcBWf*ijBttra« 
«%*rrs. «^2 4{ciBK©gg„ 

[JMOIMiMWI!] 

[000 1] 

*^H^[i. s«*«:aw©SK*i??aE-rs*>S!!»4^s 

. teiO'C ©»«*{§ A/cjffi^«imSlg(c w-r 
*. *^?§©^&fc<j: off 5 ^ -f x «B^a©^li{bA5 pj 
Mot, ^sai«:4'©lllffj©xi";-->y t fig 

T©7^>^-7 , ';>fY>y, «^'JW->a 
>{C<kafig^©ffiSE?lJ©^)e (SBH:Seque 
ncing By Hybridization) iCjiffl 

[0002] 

[«£*©«*] flt»*«:fi«Ef 
•C^J6, 0 0 Oil. thr^lOO, OOOffli^totl 
r«,>*. b h©fig-f©E^5£««{SK7Or*J0. 
SEfc. t hfigT©8 0%W±«. EST (Exp re 
ssed SequenceTag: cDN A©^S*» 
62 0 0-3 0 0ffi8©iB5lJ5:^/ct©) iU, * 
*i6©-g»iB5>J^ft«:^«3nr^*i^ton-CC»S. 

[0 00 3 ] -ftK. »$fcttiffl»ir<!:©fig^©^ 
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(MM) . yyAK#£?S8f£ft&gE?iJ©B¥ 
S*m>S. m«\ HyseqttB. DNAf 

nc^^iSBRUMrrS^ii^-rs (*emfF*5. 52 

5. 46 4-9*#M©C4) . 
[0 00 4] DNAf^tt, finite* 
*. l-2BIB8K-ClWf?Ittil»*>tir*J*). fflft-C 
ffl»«C«8iffi?IJO)g*T*lpIS6-C* S C i *» 6 . D N A 
?X0*fJfl58^giJ2EB:il&KMA,-Cl>&. 0*>U DN 
A * 9 X*JSI,>T. **0©E*>J©fc£*ft 5 *B£©ffllB 
£it/C, DNAfy^, fflfi : P4$8!Xa-X4© 

[0005] DNA?7 X*£fc &*£&!©ft£tt&iB 
fg. &^l&*J t fctf-y-1f>Xn? h^ffc^. ^fc> a 

KJ^Sttfc&R I X***--*JB(,>**\ U-1f*Ji 

$ ytBisisac cdw7« ^'©ft&tfjg-^m^-fgif 
«*ffli>-c«*«HSiLfc»it*iftfflrac4-c. /wx 
y^xofc8«xn-x*tttHu **uc£-,TBtt 

i ? *jtfi^©??ft £ MB? Z . 
[0006] l/*>0. JJBftltentt7c*£J8l>ft:*lU 
SB. Sil*ttl5l{i7c^?rffiffl?S/c»^»r«M*«^$ 
*». i^©ISdac>K*>+#amo&W*iB&6&l\, * 

**?S5f^U-f3Wtfftt>ftWtltt&6ttl>. CftK 

[0007] c©^*»#?*fc»«:. mi&mojim 
sr. riry>-tf**:/*te*«ttr*;eis. BsB*3l 

tis^t+x-B. uh-s znymmoyjxz&iiiL 

f#£ffi££*TU |BIfi5*Jl 0 0 J?o>IS©^#^ h 
*SaW{C^SlJ?SC4*irtS. t,*U 2»ft. £ 
l»t©C5*ft©U— tf£ffll>£i§£&4\ ^K©Mtt 
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5~5 0iim©HSRB«rtSl»JB(Mtl/**S"f» ±IB©J: 

5 & xn - x^m^s©]iiffia»a{b©ws 4 & ^tn 

£. Sfc. *SCc$-yv h©BBJ!l4£f6:Lfc*S£K:<fc 

»>s***si/c<,»a©a>. *fc« 5 „*©*«§£• 
swec oT£ca^s»&«Htt©m#-c*s©*»* 

[0 00 8] -e©fl6©$ttif£4 Cr. MA L D I -TO 
F (Matrix-assisted laser d 
10 esorption Time of Flight) 
*m>fc*«»*Hftfflffi#«*S («*.«. Seduen 
omttODNA MassArray). C©TOFM 
SftffiW*. -!r>X;l/<&.f?>{tU SBtg££fc». 4 
gffiM©$8tte J: 0 «fi/«{fcJt ctft o r > X;u#?- 
*#*U ^LfcY*>J^HiS* 1 «?&©«*? 
*«HB*«S?*. TOFJW##«*fli(,»titf. Wit 
B. DNA??Xtei££L/catt©jI£^©7 7iOO 
h*X-7-fv-f#5RJgjS?SC4{Cj:-3r v *g£0fcffl 
ffiW&DNAiB?lJ©5X-££i;3-t^ l~2^;Uh> 

20 ©»«■?*©!«**««■<:**. t/#>u *©JKa±. 
S9B©»*f^Bti*»K:Si»{ct*>*>t>6?. -*r. 

> x **«■»*?? & $ -cKBWtft * > x 
^«fp«*tf 5ri«36i* o . L,xw&c#mc 

»*>0"C*0. ^©itfl«(<:t>ISM#«>*&. 
[0 00 9] #B3¥1 0-2 3 90 0#«. DN 
A n A X y 9 A -tf- f a >5£*fttf§tiS-efctn? & 
*$J:U®g*ra^L.ri^. t©8BB. DNA^Uffl 

30 i&fflA. ?»X±©Xn-X4 t ^<*cf©^tt-*lf(D 
N A 4©/n >C X >; X-f Hf-J/ a >{C J: ^.r^DS 2*11 

[ o o i o ] wMm*mii>itj&&h>*fum 

^(Scanning Tunneling Mic 
r o s c o py : STM) fCtt*i*ftS££SXn-X 
W&Sk (Scanning Probe Micros 
copy: SPM) ^gSJUiJft, CtlZm\ Wft*- 
y-*si>B. i-Sst-V>l<*-9--<mM®m. ML* 

40 -*XhU-iPf£;ffl©«*>^. 8B«!jift©^ffi<»»^ 
$kWeSmWTt>h> X©oad«^*5^ 
K3n-Cl».5„ ^SMXa-Xiiaai4ffl^nB. u-> 
Xjl/«ffl©«MSrW}l5ttA:»ri5c < . X>X;U©58S(^ 
ms. ^H^<4. 7t^tt#8ft4'©!aa#tt?rt^^- h 

^?-x-©^)KiS8rwsj?sc4*tojtlr*4. cn 

«. 8»t4-9->XAIB«:E|iflj?a«E. ctiKtf^a^?- 
?£A. M. »/jN*ft4*©fPffl*t-/y-hJl'^-Clll» 

?*c4r^s§n^>„ 

[001 1] 1 9 8 9*PX*>7*-F;*C© 

50 C. F. Oua t e*g6©^l'-XBSTMK:«fc5S 
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S^Ktf btltOS. 1 9 9 0¥M a m i n 6 

BSTM£fflt,\ £©S#&26(C«fc.5 K* MBi3J$ffi£ 
inU B e t z i g e>i> 1 9 9 2*Eftm®%Mdk 
MSNOM(Cj:&£fiBcliSft&itU B*Bl*jrfcSa 
t o6#STM«<:<fc£tB^tfBSa£^U Hosoki 

[0 0 12] ttc. M. De s p on d*E>B. M. De 
spond6. TVLS1-NEMS Chip fo 
r AFM Data Storage] , IEEE 
Micro Electro Mechanical 
Systems Technical Digest 
1 9 99. pp 564-5 69«C*St,>-£. SPM"7'n- 

igfci'tCcfc-oT. fcfe^HHz>tf*«lSLfcAFM8! 
£t£, Inl— WC3 2 x3 2©v h ^XttociBJiJL. 
AMU P MM A WjRMOENiKtteff Lfttt S 

-fX{a|fj4 0nm-C4)*), 4 0 0 G B / i nch' ©IS 

legate tasrs. 

COO 1 3] -e©ffefc«, Vettiger. P. :D 
espont.M. ;Drechsler,U. ; Du 
rig. U. ;Haberle,W. ;Lutwych 
e.M. 1. ;Rothuizen, H. E. ; Stu 
tz.R. ;Widmer.R. ;Binnig.G. 
K. TMillipedeJ more thanon 
e thousand tips for futur 
e AFM data storage, IBM J 
ournal of Research and De 
velopment. Vol. 44 - Issue 3 
3 2 3-3 4 0. 2 0 0 0 L*>1/. 

bx^tjm. 

[00 14] 
&. 

[0015] 
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i o o 1 6 ] a?$ t < b. ±E»ffl*awB«*?«r* 

[0017] tftt. b < B. ±E»W^«BB«*«a!-r * 
IfiB, Sfi(CiiMiStiA:^«r«l(c4$|W!ltCt^-r-50 

io c o o 1 8 ] m l < «. jj2#^tt«MHm££-r 
c o o 1 9 ] &£ l < b. ±3s.mwmmmmiv.xSi 

5. 

[ 0 0 2 0 ] #S b < B. JJeamKttjtiMkttmn 
[ 0 0 2 1 ] 0t b < «. JJWMfi*K*8WC* Off 
[ 0 0 2 2 ] S?S b < B. ±IBx*;l/+'-B. pI«*. 

20 ji^sns. 

[ 0 0 2 3 ] *f £ L < tt. JJB^tttt. JJE88E3*ifc 

[0 024] *»Ktt. 1 -3©J15ffi?. 

KHU COffiRt*. 33#H. fc<fctfC©$}fJI©±K: 

[ o o 2 5 ] b < B. UBBttSffc-T 7 * 

HU^X r 

[ 0 0 2 6 ] * b < B. JJBJBttgftf 5JBB. ffitt 
30 S0^-J-*tt«*fcB*Ji!BE^-r*tm*dt». 

[0 027] *#BBB$ fc. 1 fttitmm 
UStiSCiKio-cJBtSEftOteSSKIHU c©» 
SB. fcJ:0fe©£}*Jl©±«:EB3*ifc»tt 

[0028] s?$ l < b. ±jmvmtbfcm®.. mm 
mmztix^z. 

[0 02 9] 0$. b < B, JJB#ffitttitt£0ttffiBai 
40 [0 030] ^fSWBS/c. 1 o©HT, 

[003 1 ] }?S b < B, C©gg«. ±IBSffi{C}f« 

so [ 0 0 3 2 ] 0t b < b. jdmwttfjjfflxntvia 



[ 0 0 3 4 ] ft £ L < B. JJEfi^lttf ASiDfiS it 

[ o o 3 5 ) iff * u< «. jjamim^aef ttttiu 
[ o o 3 6 ] »* L < a. ±§&&RmMmmtztiim 
[003 7] tff& b < b, ±ie*«M7-D - fmsm 

[ 0 0 3 8 ] ft £ U < B. ±I2£2M:/D - 7MMI 
[ 0 0 3 9 ] ft * U < B, JdE7n-7*fctt»tH*. 

Mk-r£Mit4rr&. 20 

[0040] 

fcfc D N A -C* £©##feW©j§66©J$S{C-3 thrift 

©■C«<C(r>. 

[oo4i] (mmom i ) *mt<wi5«-c«. mm 

g7* h uy* h$fcB#*Wrcfi£T.5*#£!7* h 
Uy*h£fflW#-*>. 30 
[0 04 2] 1KC, X>J>m.y* hUS^X h£/Bl,»S# 

HM^ttotm. *j«fcotcn{cffli^jtfi^>^© 
*w*5vr. H^snsi^K, sc i o i b. ?mm 

1 0 Ote^O'^yM?* hl^X HI 1 0 5«5. 
335111 0 6£LT. 3M£H-> ';=i>. 7^7r^-> 

WrAT. V th^T-vA h. -fe-7 5*X&<!:©j&l8l 
tm:fc<J:tftf r ;x?u:>. x^u>, #>)y"uvi> 

J"JtiiFV*, -ifMfi/>, 7-fe£-JHtJJis. 
-H/Agfi^tt. 7?vn- h • t^x^x? 
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H 1 0 6tbxm^ft>tl6. 

[0043] i?S!7 * h U'JZ H105il/t. y 
#7 v ZfflffiZ^-ZWZttZStfy v >?m*-V>7 
'/t7h+y> (DNQ)Suyxh, 

(PMMA) teitfPMMAi©**^. 

sifjy^WV^B^;^ h> (PM I 
pk) . tt*ra#*ffl#!/v-uya r=#Kb*y l - 

= n -;u&- o - x h u-^yis)ix>\ 7-)\>t£ aottmfi 

m>fth»*. ft*u<B. sxzitmn-'JTVi- 

7 h + y> (DNQ) &US?X Y1fim*htlZ>. 
[0044] SJffiKfigO-CB. S« 1 0 1 ©£#|g 1 0 
6±K. -^KStttsnfcSM^n-^l 0 23Wf5£ 
<OWmViyy> ij";7>)> itK £©;££«: J: 0 WSM 3 

r»£f-te>tfj b. SK7-n-^H^bSti/cS« 
4l^fc*(CflH,>4. 01©£±rB. »«f«liI10 

^»»i0 4iLr. *-^> 
M« BW. JHfi. h;u-fy>^b-«:£©Wfe 
W®ft£<DimW&. S/cB. ^. ffiiS. * 

if>. iS, r;b5. te,l:0*v>;tf>#>6jIB 
nS^M©ig^. te«ti>*cn6^)l©li(*)Si'^ffl^ 
SS. Jt*««ll 0 4tt. SH^K&fcKDff !:©#&£ 
ffll>r»#r«JStKl 0 3(Cte^L^S. *St,»B. El 

©*±cc^-r j: ^ k. fttt<mm 1 o 3 

a-T'l 0 2 £©>"<-f 7* Dtf-Y-tz'-: > 3 >©Rg«:. 36* 

znkmi 0 8*#ft3-tt. 3Prt3h*r*||(c«AL 
■CfeiC^ COi^ftJfAfflJiUr. Witf. 7*x;b 
SfttO^FSK^ASiW-rs-JWWPAJW***. W 

T* ^ . ^IIAB. Molecular Clonin 
g:A Laboratory Manual, Col 
d Spring HarbarLaborator 
y.Cold Spring Harbar (198 
2) &£©J5SSfCffii&;**rCt,>*. 
[0 04 5] ^-Y7';^^-fe'-v 3 >©^. %M1 0 9 

^©BRJcfcOtffi/?* huyxi-ai 05B^fJ»-r 
s. m%®wv»m 1 o 4 «> v < Bia*#A« 

1 0 8«saPfiE^*««. o*0*«3*ifc3«SI*JJiJE 
$n/cS«±©ffi^ («Tn*«OB«aEfiW«) B«*3ti 
SfcJ<), h bVsX Ym 1 0 5B. 01 ©TK 
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CO 04 6 ] Ctr. AFM84H 1 3 & <t'iC«J: 9 . 3 
ftm 1 0 6©*ffl±{C«ofc*yS7 *FU^HK 
J:0*«Sti*Dafl»tt4. AFMIgftiSHl 12KJ: 
fl^lti. AFM(Atomic Force Mi 
croscopy: MlffltiWfflM) tt» S TUXim 

>tf±#, F*1*©* 9 *-Fffc*g 

i^-C^SgL/^g-CAS. AFM-Ctt, STMEStr 
t feiM&H$ftS©n 3 tt£ hit* > f 3 #}f A 2 ft 
TO*. CCT. U — V%m\ 0 9#>6U — !f*AFM 

»lfi0 7«ii{c«a>*>6A«o. &$\<D%.mc&z>v 
-1f*OS«ftlf«MEit*tiaMWi««l 1 1 

[0 04 7] fcfe. C©<fc5fc. W£xffiMfimc$Zt\tc 

a«ioi«. wz.it. 1 2 0-c-ei o#fa-w*fs 
Dr. bps. ttS^©? t -*'<-;*£Lrfl§<,4§s. 

[0048] 02JC. ^SU^h^^iLtl 
l>. 01{c^-riSS6©^88{cJn^.. $*>K3mJf£x-? 

[0049] mfcommm 1 race**. 

MWmm®2 13©**. XVMv * h WJX V 1 0 

i o six $ 6fcftix-r.se if. 

H2©TK^3h5^B«ttl 1 4tcj|P>*iSJ:5 
tc. 3&fM 1 0 6tcfcw, -*MI^)!!c<««©IHi£MBtt 

[0050] ccis&iy^^-r&i^s^ctf 
5 c i-c. i ) r*i«ffM«^©Bafl^^J£A$n 
r, jBt^SoMfflwat*-*-*. i i ) $ftn* 
mirscijcto. twam©**- t/c* 

[ o o 5 i ] x v ?>m> s*»fc$i3si©ffi*©#ffi 

i»ft>K */t«M*tt©Xi'?- + >h*sStR3ti 

WiSAv>;3> (si) *««fb-rsc4Kj:ofi6n 

fci^»;a>iWUI(S iO.) £33#Jf 1 0 6£L/Tffl 
7 (HF) 47i»^T>*--?A (NH 
,F) jWofcti*. «Stt©K7-rx 9 ^t>hiU 

r. t>Utf. * >; •> 'j n> ( p - s i ) 1 o 6 
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EPW{xuf>y7;>-fci*f3-ji/-*) , t 

MAH (^b7 u h7^5 1 ;W7>*x^A) &£'fcji=>*l 

i>. Mt©F7^i-^t>hi(/r, CF,^ 
£fiS7>i-r^-e©ffe©^4©ig^*'X-CM*tti ? * 

[0 052] H3tC. l££tti??>i> , £iSbfc£SK: 
ffShSSf&ffltOftttl 1 5. 1s£UmiMxv? 

io isif*MUctitKnh*izmmmm<Dmm 1 6* 
jurats. ffiAsnfcaj&tt (fimsw»**i»^iitt 

[0 05 3] yccc. *#My* h Ui^X F£flft>SWC 

[0 0 54] H4«. ^^i7*hU^F4fflC^$ 
^?H©73iS©SfBS. te<fctfC*iCcflJl>S&£^-te>iJ-© 

20 £Jt^. 7* F U^* FJf#*#§!:7* F Ui^X Flf 4 

i7r*scit»i»rs«©iiJsSttHi;r*s. 

§97* FUi^X FJ14 1 7©ttf4£bT. UVI/^F 

-e*ssf b* u y^u^-^tftwry m us?x 

F. 7*y-;HM»-5P«RryKfb#»*U^F. 
;J<'J t'-;U7xy-;u-3. 3 '-y7i/ Ki^? 

${btf -f y 7' u v- i-r 5 r J? Kfb£ 

m«. 2-e-y (4-yF«^f-w -4-y 

30 [0 055] C©^-Ctt. 'Wy';#-f-te'—>a>© 

^t^^i?* vvv'XvmA 1 7«*s^-rs„ -e© 
m%mim i o 4 *?c«a^*¥Affj i o s*i?? 

&T*^i£tt»ft<*tt.5fc» > *^y* F YM 

4 1 7«*«'&'sr«:iS)»"r4. 

[0 056] *#My* huyxHB*ffll>*«^CC*j 

40 )S$ns„ r&mmfflmfrzmvmK. , ^**My* 

FUi?Xh4 1 7*fflt<irvX : 5'*^-if-->y-rS < , 
-e©^. 3K^Ji 1 0 6*i ^^>^{Cj:»)ftlI-rSC<i: 

r. 04©T«c^-r5:J#)i^tt4 i 8(cm6n^j;^ 
sq©gis^iifc^sns. 

[0057] C(0J:54i9f>mai436Kff 
i ) ia^««W©DaCi»K*«!t*3n-C. »K«5t 

©jBB»«t;W*. -eor i i ) 3£f#g*ftix-rsci 
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[0 05 8] 9#ttx?*>y*ttUfc£*a) 
S«3^®<D»tt5 1 9, *J:tf£#tex 
Lfc£#©^^JB©»tt5 2 0*7*r. H5«ciR3 

[0 05 9] (ft^feVlrtDWM&ttffl) Sfil 0 

l <m8*jb- i ■ o 6 1 i/r*ttis/-y n >*ffli»fc. gfij 

^t2 0^Ol/c tt £}#Jil0 6cD*ffi£I& 
*Lfc«* Xt't-W^, 7*hUi^h£350 

0 r pm*C3 0Uffl^t*>=i- hOTJSflBU 9 0X1? 

1 OflflB'W* Wc ft 

[0 060] 0 1 NaOH+95% 

x*y-;Mcgfi?2B#ffl8>o< 9£fi»Oft#68Hlt 
ofc. «a*r3 0y>xufc«, l«ioi 

£ v #ULyi/> (P8920. #«?«CC 
USHiiafLfc. SSI 0 l*C0ftMKfr6KQU 
I/, 7On^>f^-7 , i/-hffla,C«»t5 0 0 

rpmti »waM>u 3BB?ra#y l y s/>*««% 

BBIStffiMUcAtK 4 0'Cr5M2 

[0061] nhtxfcmm o 1 ©Office, sbt/p- 

:/£t/T, 10/iM©K-rasDNA 1 igand 
(5' -CCA-CCA-GCT-CCG-5' ) /T 
E^'^y-ffl (10mMTris t ImM E DT 
A (x*U>t>7S >H»») ) *l0ul*#? h 
U l^*r€>CitCj:OC(D-*ilDNA^S«^fflCC 

@^o/c 0 &*5 V a, t, g, ctt. -en-etiDNA^ 
[0062] g&m*vm&btci& ftftty 

tmtLXlO uM K-rasDNA 1 igand 
(5' -CCA-CCA-GCT-CCG-5' ) /T 
Ea'^ 7 -M450/z lJn^r, 6 5*CtIiB**r 

©££S«£0. 03%SDS, SSC (*S{t^hy^ 

ft. IK9WU W*0*0-:/U-h;BifcM»*flI 
5 0 0 r pm, 1 #IH&M5«U *»4^itf U 

fc. 4#h«#u *i/r7 0#Hi3i«Lte. 

lO^B^^Uc. AFMStf7 0 7*fflC\ t#6ft 

[0 0 6 3] (|gttC!)jftB2 ) #£gtt©»«rtt, #g 

[0064] Hi 6 CC , #££*©»«. fcJtfCtHCJBl* 
5**©*IB*5W. S«6 0 1 tt£8JB6 0 6 
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x^u> > #y 7'ntru> v #y ^y^ux # 
'jx^u>rU7£u-K ^fiSIO^yxxf-;!/, ^7 

#yts<ttfx;k *»;£<fcex«j:fx *y 
B»trx;b % #yt?x;i/7;i>n-;t\ ^'l^rt^ 
io r*y;H»m. #y7*yaxhy;k tfyx? 1 
r-fe*-;HiMi, k *y7$ 

5 >ttJI§> ^i/>«7^yp^hy;i*i^ 7* 

[0 0 6 5 ] SJSCC^LT B, ±IBHJ6©^9§ 1 <h|?|« 
K % 5^H6 0 6±CC-*iSCC^tt$nfc^7 , D-y 

20 1 0 2tBfS©HPH-CS/7>*y^y>^fti*CcJ:0H 

^{t-r^o ccr, ftm\vm\ 03 tea, $>f>&c& 

c *&l>tt* fttfPBJ&Kl 0 3i, 

K^o-^i 0 2i^-r^y y-fx-rsi^cc, *is 
*i4*pa»b o 5*#a3-ejg«stiazi*««c»AL 

r*«i»i«{iBccA:^*aw«:»aE'r5cicctt 

30 S. #»fcffi§JJI§6 0 ^>!/7*y>*fctt 
*©a&§fa»*, ^>V^>*fctt*(DJBftBHI# % 7 

C, *R^ttWIII6 0 4tt. fimi ^FrStt^ 

«#yv-, u-cy>m ^+vho-7Mm 
40 a^*»a. 

[0 0 6 6] n4-7VjtJi£-l/B>gZ<D& 56886 
ffilllCCttSUr, 200nm^800nmOitttSf 
7ic(DMfttCcJ:org!{tO/c}Sfl§«, S&6 0 1±©-* 

[0 0 6 7] CCr v AFMStf 1 1 3 fti'tcj: 0 , 3t 
SfJM 6 0 1 ©Sffi±«:^jaE3 ti/c«W*0»«*. A F 
so Mffittgsi l 2CciO*S-rs. ccr, AFM^It 
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cdTO 1 0 7 cc U-1f« 1 0 9 *>6> U-if£ff8*fU 
AFM^Stl 1 3*ilf«*Sl/-ir}fc«Il 0 9<D{±a^r 

[0 06 8] C©J:5&, ^gHf*6 1 3**rsa«fe 

*fc, 1 2 o°cn oaBHO-rsctrcj: 

1606iU"C, X^-f F#?X (Gold Seal 
Brandttl?3 0 10X7^F*7X) im^tc 0 
7»?<i K^7X4Na0H+9 5%x^r/-;l/gI«:S 

ja-c2B#Hi«iRofca. *B*r3iay>xt,fc. 

K//7X*#«JL«^> (P8 9 2 0^vti 
H) ***«: l WlSit # y L y ^>**«foi& 

JBJfcMKcT 5 0 0 r p mri jM® 

# y l y 5/>«t«*»w HWr^fca, ks i£ti&«ec a 

[0 07 0 ] ^n^Sft^fllEHA (2-x*;l^+V 
;i/7#yu-K CH J = CHCOOCH 2 CH (C 
,H S ) C«H 9 ) 0*WC7*yn-OI'* (CH, = CH 
CO-) 4«AU 1 OmM 5' 7 5-/{bK-ras 
DN A ( 5 ' -H 2 N-C 6 H„-CGG-AGC-TG 
G-TGG-3' ) (A, T, G, CttDNAOttSK 

(EHA) «»K- r a s DNA/TE^9 7r-«« 
(lOmM Tris, ImM EDTA (if l/>^ 
7 5 >EHift$) ) 4, l£*LfcX^ F*/9X<DWLh 
fcl Ou 1 hU -$IKDNA£S^lffiCC@£ 

itbtc (»ef-fe>^) o S6KCO«^*>**l* 
*ri!fei*Ltefi. 10mM K- r a s DN A 1 i ga 
nd (5' -CCA-CCA-GCT-CCG-3' ) 

/TErf?7T-*j845 0/2 1 floA i oemaiut 

r*MlDNA%JBJ5S3l*fc. 

[0071] #i>-c\ ae^>**s»MKc«i/fc 
fc«, «7kr3o#ray>xofc 0 «»Lfcae^-fe> 

1 2 0 "Cr 1 0 ^ £ L/cfg. A F MfiSffl* J: 
CfAFMK««a*fflC\ 3K»)i©*H±tC*jaE3tifc 

[0 07 2 ] &*5 % ±iE^«®J£« 1 2 CCtet^T 

£>£3l{trfA, ^yttl^KteiOV^^^fflflg^i' 

h> (pmipk) *jj:Wj-rf^M#^yu-h 

(PMMA) «Ci**SJW4i-r*«>©. XiS§?ffl7*hU 
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yx hr*scopfcj:tf-rf**7* y u~ 

£9R&1 3 91 JK. B8flJ5 8^1 2^1 

00. *-Att) CclSlS^n/cfe^m^fflU^xht 1 
&£PMMA£«t;g><t-f 6. ±EA>F^-y ^CClSiS 

[0 0 7 3 ] {9m<DBB3 ) *£*©ig»Ttt, A F 
MSff <AMF*>* U'<-) «rffll^ C*lfc««*En 

[0 07 43 H7CC, 3»(S©»»lci^f^^© 
«W*5%-T. @7K^3ft£J:5Ct. AFMgf+7 0 6 
OSSPB, E«SR^7 0 7JC»^3*i-C*jO, E«R-f- 
707JC««708*6«E*Bnirr*Ci«:J:0. A 
FM«tt7 0 6*«*3tt*Ct#'C**. Hfflirr** 
EE«\ »fit, 0. lmV-lOOVCOlIOlEtl) 
*fc, AFM&ft7 0 6tf&ftr&&«t*. 
20 1 Onm- 1 0 0 amOMBB'?**. EWR?7 0 7 

H©ff«RW*fa«Cffl^6tiS. S«7 0 IB, 

ii 7 o 4 *$ ± vwssaem 705 s . 
[0075] -^nmioAtbx, w^>'j3>. 7 

**^X, 7;U57" V -y*^r^7, 7^l/Xf70, -fe 
30 C0 0 7 6 ]ffl1^}BB7 0 5iL-C, #yx^b>, 

x^u>, ;py^nfc:u> % ^'Hv^i/X #yi 

fU>fU7^L/-h, ^fiSft#yx*7^k ^7^JR 

^fl§, jKyttfb^-^ #y*{btr^y^>, #yim 
#ij^r^a-^ *ye^ji/r-fe*- 
7*y;M»m. *y7^yp-Fy^ *ywu 

>, 7-b*-JHIIB % #y#-#*-F, #y7 5F, 

Will, -7*yn-h yju**£ft, 7^ya 

ao jb % spy7*^u>*+^-r F*jj:cx#y^^*>&Jir 
ow«W)»Hi«:«i>6ns. <fco»*i/<«, #y 

*fc»4PMMA«Ui*»SL*:#y*- 
[0 0 7 7 ] C03itta^JB7 0 5(C, ^K^P-^* 

@^{t*r^o ^-f^yy-r*-va>©fi, 

U % AFMJBtt7 0 6t-y->^*fflK:V7 
h5#^> 0 3>^^hEM. 0. lnN^lmNO 

50 MflwosBccu— «f**ia«iy. J^it^aj^'r^o ^> 
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(J. AFMflW7 0 6®*^KftSjffiltl/ff*. U- 
IfiLr. Hf**3§f*U— !f. CO.U— tf. YAGU 
-If, x*^vU-1f jfcg2 0 0nm 

[oo78] imstiitmtomt. ae? ■b>^*n 

«>©x*;U4r-4i,TflJl>6*i5fc«>. r^^fiSM^ 

3ftSia«& (i-sJ-YWAX) «:. -*M©:/ci 
«*ffl©IH«JftJ:')^3<fta. H8 «:■*©««** 

AFMg?tf7o 6©»wc, mtKom^is-yytzu- 

JU7 1 ir©#*iW0TttMftlHS7 l 2tc£*T& 
i@c3fc(,>. 

[0 07 9] <»^*>WI»W*>J:Cfttfli«) X 
^F»70 4i^r > 3 0mmft, /*$52 5 ym©#*S 
Jl^ 'J 3 >/J^4ffll>fc. C©$M&Hr> 3 y/hK* 6 
0 0*Cr««Wfcl/. S*S(CS i 0,Jl*»fiRLT-fe> 
•frSfifcfcfc. *©&. pmma 

h ) «II«JV3 2 m miiStfe. TEA-.;7r -*» 
(lOmM Tris.lmM EDTA (xf 
T5>06t®) ) 10 0 u 1 *CC. K - r a sDNA 1 
igand (5' -CCA-CCA-GCT-CCG- 
5' ) ZfefrbXf&m&l OuMtWc. *l»r. 7 5 

AWIROfMteigttftU K-rasDNAl igan 
d*2ffl»?K:28ttUfc. fcfc, A. T. G, C«DNA 

[0 0 8 0] C©DNA 1 i g a n d££«WcS«£ 
*6*-Ci5fe#Ucf£, ±IB2@8f©rt©lSgr«:i OyM 
K-rasDNAl igand (5" -CCA-CC 
A-GCT-CCG-5' ) /TE^»7r-«jR45 
0/tilJDx. 1 ONfffl&ifU >W:/'l#-f-tf-i'a> 
o r . S«Etc r*« d n a zmm 3 if fc. 

[0 08 1] t©S«j(C. AFM8£t£K;frl OOnN 
-CggiS-ti-, AFMfl!#f©»ffitC;*#? yn*^ 

A F MSft if «c# 6, »ffi±©Z*IKfl5s£M 
-#I*K- r a s DNA 1 i g a n d@£{t««. 
fcJ:0'PMMAlS}flmS©^ft3ii^f. -e*i-e*UCOI,> 
r2wmx2ym©^ ; Sr^2b/Co *©t£. U— WB 
*f£*>». JSIBEE&l OnN-CfSl. »g±©|SID3 
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©Blf©2 ymx 2 tfm©©B©*MBflffJtt£$J5tL 
fc. 

[0082] «£©£«. rxmmmmicjtmztitc 
muomnm>mmt ioon m-e&^/c, -e©-^. 

-*IIK - rasDNAl igand BJ£fb£$©IH3B 
©HPSKDBSltt^/M 1pi It. A F M&ft©&ffflE 
#*«-J£&fc«>. Eag|5^S«. CQffi©MPBB©iI8tctt 
««. Efla5©gaPgI5©a:S^ 1 0 0 nm-C*-ofc© 
T\ Sfchfc. Bet 9- 2 0 0 n mrjte^^S^t 

io -rti«. i. 5x i o , v->7)i/cm i <Dmmig.?m& 
[0083] {mm<onm4 > «»©»jb-c«. 

[0084] H9(C*asll©$S. fc<fct«i£^-fe>-* 
©SBS^-r. 09tC7n-r«t5CC. AFM*>?UM- 
9 0 7 S*^m@9 0 8 fi^T. SftuaMItttt 

mwaaoBommmtLxn. m.*. a 

20 FM*>?U^-9 0 7©SSMC^£fi$KO-aiM;* 
BW*ffiiOr«. £*. XA-,*. CVDft 

[008 5]*g9 0 l«^}$)19 0 4i^mil9 0 5 
iSStt^Jl 9 0 6 9 0 4 «. ±IE£ 

30 -fT. 7*;UXf-^-f h •fe^5i'^^i'©i«iW^-C 
* Off -So 

[0086] mmm9 05tvx. e^m. 

C0 0 8 7 ]ai1SBC»fll9 0 6CCtt. ^';x?U>. x 
40 #<)7nti>>. u>, *:>jx^ 

II. ^';%{bfx;U. #'Jigfbtx>j7 ; >. sfWIWtf 
x;l/, ^'j ex;UT^3-;U. * U tfx^T*^-;!/. 

T-fe^-J^I. K iJ<';T5F. 7x 

^-A-Sfffi. a'JT^fll. x#*j/m ^75>i 
SI. TJ'jaih'Jj^t^*. Ti";ax 

h • T'^yxvx^u^a^. ->u 
HI. *'i7xil/>tW-f K*»J:Cfspyx;l/*>&^ 
50 ©W«tt»#*fa«cffil>6*iS. ct9K : *L<«, Stt 
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[0 08 8] C ©£&£}&» 9 0 6(C«K7 , ci-7'l 0 

©fg, AFM9?«-9 0 7 4^>^;l^ffi(CV7 
i7 h^ti^^^^S-rS. HEftW:. 0. In 

N*»e>lmN©«H-CSB|-rS*<. $560nNO3>f 
*hEA*»tf»C*5. AFM$£t*Jgfcl!3-tz;fe*TS 

ci-c. at9asHiBx»9?7 (ij?>tis) 3n*. 

* ©BKc . Sfi 9 0 1 ©i§3» 9 0 5 i . A F U$m 9 

0 7 ©igflJI 9 0 8 ©19 (C, ^EE|lJjngg9 1 3 tC <fc o 10 

-CK^ig^E?:EnJD-r*Ci-C»if#fi©^«:J:0. M 

©mE«. S&9 0 1©£®19 0 5 4. AFM&£r9 
0 7 ©g^l 9 0 8 t ©RatcmEEfJjJD^g 9 13 K <fc 9 
E|fljn3*l-S. jlS. 0. 1 mV~ 1 0 0V©ffiH©> 1 
KHz-1 O0MHz©mE#EflJJD3*l£,, #SL< 
tt. 5 0MHz ft jfi©iWgjfc£E#EPftl3tl.S. 
[0 08 9] H»K. ±S&<DWBM$&. #■;•?-©& 
SttflBfeSKtfc??-*-*. 8EHaJH;Hr3IK*T**ft:ft. 

rtt. an+i»«i©ra©sm$«iB<%(p > mtttti 

[0090] C©J: ^(CJfJfiSSn/c. SSSES±©mei 
[ 0 0 9 1 ] fete. ggftffi©lB£i$f}a£S!<*ms|sgK: 

«. 110 (C^-Ti 5tC, A F MSStf 9 0 7 ©Rffi(C« 30 
U— tf*3S9 0 9*>e>tH;tj©5S<<>U— tf*9 0 9 £JS» 
U 7*h7A9 1 1 r^#£WHLfii«*fflg9 1 2 
«*BWttJJB©J:SK:. jfcrcttttttfcJ: 

s©#S£u>. 

[0092] (S<£^Hz>ir-©»gW3j:0^) Sffi 
9 0 l©^B9 0 4il/r^J!/5^*ffll>fc. 3d* 
B9 0 4±{C, K££*<U:9a&3K*(/*ttll9 0 5 
iLTfiS^o/c„ jx^-c. ^©±ic^';x?u>©-^> 

t'>M?:Xf>3-hU 9 5°CT?2 0K5F^T--y 
> f LW&mm 9 0 6 4ffiR L fc. ££*©$£ 1 40 

7n - ^©@S*i «fc V» A f ') if A V - is a >J5IS 

ty&mjgSr&OAFM&lt*. 6 0nN©n>$^hE 
#-C8$43tr, 2uD)X2(im©®^. 50MHzr 
dMLWhTE&Uc. EnttjmE8V©i*. $)\0u 

[0093] (n»©^ss 5)011 (stag© aada 
eftwms«©«8i8*svrHr*s. m \ item** 1 ) 
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a^t3n/cfie^-fe>iJ-3 3, cojte^-fe^*^ 
s#g4 3 . -*n«:sctti/Wie^ttiw>^ 
?r^*i-s^>7 , ;u^*BfST* , ;if-^3 1. 

^^>7 , ;l'ijte^-b>^±©^Bf7 , D - 7t<D" 

(om&zm'm ass»&g 34. > w 7 u y -f * - 
>&£©&. a(ET-fe>^ ; &Sfe^t-c*®c;©^> 

7;l^£l&*t-£fctf>©i5fc?3^S2 9. fltfirHr:/"* 
3 3±OfiB*{CX*^-*ft#-r5*S3» (8*8 

8. SEEP^»{c£) . fc<fcO'fiG^-fe>^©^f5I^ 

«»B«8E<fc©a»e-r«*ai3 7*fliiLs. x*;u*--tt 

^83 8tt. 9f-JWR4 

3 6«. -i«Kl6i;-CBK3*l*a&f-b>^3 3*3t 
^^/c&©*>?W^'-t > $)S, 

[0094] 3 6cc, *^w©a«ijte^tftffi8fi«. 
a - :/<t ae^-SK? t ©^ :/ if 4 *t->s 3 

flW.8*. ±S^«JM';if-^4 2B. 01 1K#M 
#^3 0-C«WK^-rgp^«. &glC&CX&lS2tl 

wm*-sim-tz-tctoi>mx-*>z>. ttemm^s 
5«, m&j-tyy-zmitztctixDmiz.T— vx& 
or, jtef-b>-y*. ±iB©^n-en. gt^#©2 

9. v>zf)mmir-'*3 1 . ^^3 2. 

K»(88g3 0K^«i3l±*. 
[009 5] ±lB3tg^fe>^©^f5I^e ; J^^t%i"J 
J&i-*«B3 7 4br. M#f^«®fI3gt^8 
ffl3n»^. C©i4tfSe«®*I3^«, 8iM3 6*5. 

«PZTKf^3n* Em#& $ /cttE^tt?: W-T S Hz 

$»^f>^^^7^ (»«@!tt#fSC«ffiffl3H-) -C* 

[0096] _hiajSeT-fe>-9-©»H^WJI5 

t^[b*a'i^-rs^g3 itbx. %^Mmmm% 

a «®^n-^ai(scanning p 
robe microscopy;S PM) 1)WMcM 

[0 09 7 ] *Ht0ftrm>&JBH rjfeSa^n-^fi 

^fin-c&s. J:0»M«:tt. *2Sh>*;m» (s 
canning tunneling microsc 
opy ; STM) . Wmfimm (a t omi c f 
orce mi cr oscopy ; AFM) , S^^ll 
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(near-field optical micro 
scope; SNOM) % j£S3£^JS$»anRtt«c £ 
#WE>ti£„ AFMfcWftftSL 5l*ffl*JJ:iy*^tr> 

htt©a»B«) ttiffcAMSti, C(D#i?K:tett£W 

iSfclt (near-field optical mic 
roscope; SNOM) &£<DffU4MM#HX 

[0 0 9 8] STMfcHT&fittKtt* (G. 
Binning^, IBM J. RES. DEVELO 
P. , 30 (4) : 3 55-3 6 9, 1986;Con 
rad Schne i ke r6, J. of Micro 
scopy, 1 52 (2) :58 5-59 6, 1 98 
8;H. Ka i s u ka, Rev. Sci. Instr 20 
urn. .6 0 ( 1 0) : 3 1 1 9 -3 1 2 2, 1 9 8 
9) %^C?6Zt&VZZ> 0 
[0 09 9] £/c, AFM«cHr*tt*tt, (G. 
Binn ig6 4 PhsicalReview Let 
ters, 5 6 (9) : 9 3 0 -9 3 3, 1 9 8 6; 
T. R. Albrechte, J. Appl. Phy 
s. , 6 2 (7) : 2 59 9-2 60 2, 1 98 7; 
A. L. We i senhorn^, Appl. Phy 
s. Lett. , 5 4 (2 6) :26 5 1 -26 53, 
1989; T. R. A 1 b 1 e c h t 6, J. Vac. 30 
Sci. Techno 1. . A8 (4) : 33 86- 
3396, 1990; R. C. Barretts, Re 
v. Sci. Instrum. , 62 (6), 1991 

[0 10 0] SNOMfcH-r&flMtt. WU*XK<P 
oh If). , J. of Microscopy, 152 

(3):8 53 -8 6 1, 1 9 8 8 ; C o n s t a n t 
A. J. Pu t ma n 6, Appl. Phys. Le 
t t. , 64 ( 1 8) : 2454-245 6, 1 99 
4 ; N. F . van Hulst, Appl. Phy 40 
s. Le t t. , 6 2 (5) : 46 1 -4 6 3, 1 9 9 
3) *##CCT5t 

[oionjifc, cti^sPMomm^^), 
mmm&Lmmt-rzmmm*. *m <z a s a 

dzinski et al., Science, 23 
9: 1013-101 5, 1 9 8 8;Emch6. , 
J. of Microscopy, 152(1) : 8 5 
-92, 1 98 8 ; Ma r t i 6, J. of Micr 
oscopy, 152 (3) :803-809, 198 
8 ; Drake 6, Science, 243:1586 50 
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